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(Materials in Daily Life)
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History of materials; introduction to materials:
metallic, ceramics, polymer and composites;

properties of materials; materials applications
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(Foundation to Materials Science)
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History of materials; basic physical
properties; structure and composition of metal, ceramic,

polymer and composite materials; applications of

materials
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(Properties of Materials I)
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Elastic and plastic properties; strength;

hardness; brittleness; ductility; fatigue; creep;

thermal properties of materials
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(Properties of Materials II)
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Type of magnetic materials; soft
magnetic materials; hard magnetic materials;
conductivity of metallic materials; dielectric and
semiconductor; transmission; absorption; opaque

and refractive index
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(Characterization of Materials I)
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Principle and theory of instruments for
chemical structure analysis, crystal structure

and thermal analysis of materials



316-304 3(3-0-6)
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(Characterization of Materials II)
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Principle and theory of instruments

for study of physical properties, microstructure

and chemical composition analysis of materials
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(Phase Equilibrium Diagram)
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Thermodynamics and phase
equilibrium; the one-component system; the
twocomponent system; determination of phase
equilibrium diagrams; hypothetical binary
systems and phase analysis; ternary systems;
nonequilibrium  phases and  reactions;

quarternary systems
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(Magnetic Materials)
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Magnetic field; flux density; magnetic
properties of materials; domains; hysteresis;
soft and hard magnetic materials; application of

magnetic materials
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(Computer programming for Materials)
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Introduction to computer programming
and calculation; computer programming for
controlling in scientific equipment; statistical data

analysis by computer
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(Membrane Technology)
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Type of membrane processes; materials
for membranes; preparation of inorganic and
organic membrane; membrane manufacturing and
module; electro membrane processes; surface
modifications of membranes; gas separation with

membrane; characterization; cleaning and storage;

application of membrane for industrial
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(Preparation for Seminar in Materials Science)
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Introduction to article selection; reference and
citation in text; reading for main ideas and sentence
analysis; grammar in scientific research article; abstract

writing; seminar presentation technique
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(Ceramic Materials)
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History of ceramics; types of ceramics;
structure of ceramic materials; raw materials for
ceramic industry; fabrication processes; ceramic bodies
and glaze; ceramic pigments; properties of ceramics;
effects of thermal on ceramics; kiln and firing; ceramic

materials for industrial

316-312 2(2-0-4)
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(Cement Technology)
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Introduction to  portland cement;
portland cement composition; raw materials;
production of cement clinker; characterization of
portland cement clinker; grinding and fineness
of cement; test of cement quality; hydration of

portland cement; nature of hardened cement

paste; special cements
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(Metallurgy)
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Structures of metal; metals and alloy;
imperfection in solid; iron-carbon equilibrium
phase diagram, metallography; plastic deformation
and strengthening mechanism; solidification
of metals; recovery recrystallization and grain
growth; metal forming; heat treatment of steels;

powder metallurgy process
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(Metallurgical Extraction)
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Minerals and  ores;  mineral
processing; general methods of extraction;
pyrometallurgy; hydrometallurgy and
electrometallurgy; refining; extraction of
metals from oxides, sulfides, and halides
compounds; utilization of metallurgical

wastes
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(Corrosion and Corrosion Protection)
183V IAVSeUNY ; -

mﬁ"lvxlﬁﬁ:‘ugm wanmsita lves
n1snanseu Uszianvesnisnaniou
matiamMsiansnansau Mitlesdumsna
nseuuuue1ludan a1 lnan uazlagnis
INADURHD

Basic electrochemistry; principle of
corrosion; type of corrosion; corrosion testing;
anodic, cathodic protection and protection

coating
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(Crystal Structure of Solids)

MR USeUneY : 316-201 viselag

[ v d
ﬂ'ﬂ?»l!ﬁ‘lr!‘lfﬂﬂﬂlﬂﬂﬁﬁﬂQﬂigﬁ(’]ﬁ1ﬁﬂ§

Iﬂ5\1ﬁ%}%ﬁfﬂﬂﬁ“lﬂﬂiﬁﬂuﬁgﬁulﬂﬁi
msfuianayauiidvessidiond daasou uaz
Sidnnsou myﬁﬁugmﬂmaﬂmmummwﬁﬂ
MINTZINIVBITITONT 1In50U 1ALDIANATE
Tasaad1aiid)

Crystallographic geometry and
symmetry; production and properties of X-rays,
neutrons and electrons; basic theory of crystal

diffraction; scattering of X-rays, neutrons and

electrons; polar structure
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(Semiconductor Materials)
1eANTIR VS EUNDY : 316-302 viT0lAgA N
WureUvesHangns Tagmans

anunue Useda nazdssinnvesds

) '
o oA A =2

N2ttt gudaiugIuvesa1snadain

= a £

malulagmsnand1snaa11inaz199550

=

Fulszavgarsiedniiaiaaie 4 uazns
Uszgnd 1% msasnaeuiavih
lLﬂzTﬂﬁQﬁ%}N‘U’t’Nﬁﬁﬁﬁﬁ’Jﬁ1

An overview of fundamental principle,
history, types of semiconductors; basic
properties of semiconductors; semiconductor
processing technologies and integrated circuit;
semiconductor device types and applications;
surface and structure of characterization of

semiconductor
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JAQNANUAZNIZVIUNIHAN

(Composite Materials and Processes)
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Principles of composite materials; types
of composite materials; composition of Composite
materials; structures and properties of composite
materials, forms of composite material processing;

composite material testing
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(Coating Processes)
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Electroplating; electroless plating; hot dip;
sol-gel; chemical vapor deposition;

physical vapor deposition; applications of coating
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(Nanomaterials)
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Classification of nanomaterials; physical
chemistry of solid surface; zero-dimensional
nanostructures; one-dimensional nanostructures; two-
dimensional nanostructures; processing and properties
of inorganic nanomaterials; special nanomaterials;

application of nanomaterials
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(Industrial Materials)
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Chemical; physical and mechanical
properties of materials; selection of materials for
industry; i.e. metal, ceramic, polymer and
composite materials; recycle processing in

production industrial
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Physical properties of rubber, plaster and
wax in jewelry; the recovery of precious

metals from waste by chemical processing;

forming process of jewelry
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(norganic Solids)
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Chemistry of crystal structure and
bonding; properties of inorganic materials;

structures ceramic of oxide and non-oxide;

importance of imperfections in materials; method



of inorganic material synthesis
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(Special Topics in Materials Science I)
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Selected interesting topic in

materials science
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(Electroceramic Materials)
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Processing of ceramics; properties
and applications; ceramic  conductor;
diclectric and insulators;  ferroelectric
ceramics; piezoelectric ceramics; pyroelectric
ceramics; electro-optic ceramics; magnetic

ceramics

316-412 3(3-0-6)
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(Bioceramics)
18T VISEUNDY : -

ANUNNIY BRHAUSHAZANIAUDY
@ a L) aaa dy A
Ay un Ty UnTeniiesenas

Y o k4 v 1 4 =S

ANty ldanetusamenyud msmsew

4? @ a  Jda =R
L!ﬂzﬂlugﬂ?ﬁﬂlﬂfﬁ13\lﬂﬁﬁﬁ’lﬂ1w NIUANYI

vouTaasiindsinmii1$luilagi
Introduction to principles, characteristics
and properties of bioceramics; tissue reaction
and biocompatibility between bioceramics and
human body; bioceramics processing; case study

of bioceramics: recent trends in its development
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(Glass Science)
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Definition, structure, type and properties

of glass; glass forming; application

316-414 2(2-0-4)
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(Science of Whitewares)
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Introduction to whitewares; types of
whitewares; raw materials and formulas of
whitewares body and glaze; forming, drying and
sintering processes; testing and quality control of

raw materials; manufacturing processes and

products
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(Special Topics in Ceramics)
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Selected topics in ceramics not included in the

regular courses are studied
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(Special Topics in Metallurgy)
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Selected interesting topics in metallugy
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(Technical Textiles)
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Fiber science; general and high performance
fiber; synthesis; production and production technology;
correlation between structure and chemical, physical
and mechanical properties; classification of technical

textile; application
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(Polymer Manufacturing and Management)
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Basic polymer knowledge; rheological

behavior of polymer; polymer processing;

production management; quality control; polymer

product; recycling
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(Polymer Materials for Advanced Technologies
and Applications)
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Basic polymer knowledge; polymer for
advanced technology; synthesis; production;
correlation between structure and chemical,

physical and mechanical properties; application
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(Special Topics in Polymers)
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Selected interesting topic in polymer
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(Seminar in Materials Science I)
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Each student will prepare an interested

topic in materials science for presentation
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(Seminar in Materials Science II)
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Each student will prepare an
interested topic in materials science for

presentation
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(Properties of Materials Laboratory I)
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Experimental studies in topics

corresponding to mechanical properties,

thermalproperties and failure of materials
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(Properties of Materials Laboratory II)
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Experimental studies in topics
corresponding to optical, electrical and

magneticproperties of materials
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(Characterization of Materials Laboratory)
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Experimental ~ studies in  topics

corresponding to physical properties, crystal

structure, microstructure, and chemical

composition observations
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(Job Training in Materials Science)
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Job training; visiting to industrial

factories and research in related topics to materials

science during summer semester at least 8 weeks

317-472 6(0-18-0)

a s
AMNAANH
(Co-operative Education)
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Training in publicor indestrialorganning at
least 15 weeks or 1 semester; report the

resulf of training to the department
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(Project in Materials Science I)
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Each student will undertake an elementary

research problem in materials science
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(Project in Materials Science IT)
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Each student will continuously undertake an

elementary research problem in materials science.



